1. Introduction. -In alkali halides, the self-trapped exciton (STE) can be regarded as an électron bound to a self-trapped hole (V k center). Its symmetry axis lies along the < 110 > direction [1] (NaCl structure) or the < 100 > direction [2] (CsCl structure). We hâve studied the magnetic circular polarization (MCP) and the microwave induced transient response of the triplet state luminescence in NaCl, KC1, RbCl, KBr, RbBr and CsBr in order to study the triplet state relaxation processes and the electronic structure.
(*) On leave from the Department of Applied Physics, Osaka City University, Osaka, Japan.
2. Expérimental results. -Single crystals hâve been placed in an X-band cavity such that the < 110 > axis « 100 > for CsBr) lies parallel to the magnetic field. The luminescence was excited continuously by X-rays and detected by the conventional technique [2, 3] .
Typical spectra of MCP are shown in figure 1 for NaCl (or KC1, RbCl) and RbBr (or KBr, CsBr). The peak observed at low field is due to the level 3. Model and discussion. -When the magnetic field is parallel to the exciton axis, the triplet state can be described by the following spin Hamiltonian where the radiative process is forbidden for the state ( 0 ). In order to simplify the model and calculation, we neglect the energy shift due to the hf interaction and introduce the effective perpendicular field which is a root mean square value of the perpendicular component of the hf field.
We shall adopt the hf interaction constants found for the V, [4] and F centers -1.99 [9] are very small [3] . We see from equations (9) and (1 1) that the transient response after microwave on and o f is given by a rapid change characterized by 7; I and 7 ; ' followed by a slow recovery to the steady state determined by 7;'. In our experimental conditions, we may neglect the off diagonal elements CI3 and C,, and get an approximate solution for the slow component at finite temperature
We see now from both equations (1 1) and (12) that we should have :
It can be directly observed in the behavior of r, at low microwave power shown on figure 3 (I).
-KBr 1.5K The MCP spectra give further check of the model. In the first attempt to check the position and polarity of the peak, we neglect the contributions to MCP of the excitons other than 00 STE since there is no level crossing involving the level 1 in these cases. The depopulation of the level 1 around the level crossing occurs by mixing of state via the hf interaction, instead of the population exchange through the no-phonon tunneling introduced by Fowler, Marrone and Kabler [lo] . The MCP spectra of RbBr and NaCl calculated from equation (10) These properties, together with the fact of ct G 1 suggest that a triplet exciton-phonon interaction with B,, symmetry is larger than that with B,, and B3g
If the spectral diffusion in the inhomogeneous ESR line of STE is much slower than the spin-lattice relaxation, only one spin packet which has been excited by the resonant microwave plays a role on the transient response of luminescence. On the other hand, all spin packets contribute to the transient response in our model, since the Z-component of the hf interaction is neglected. Therefore, the ratio AI,(theor.)/AI,(exp.) corresponds to the ratio of the area of the inhomogeneous line and that of the excited spin packet. Using this idea, one can obtain T, to determine the matrix element in equation (8) from WM. The results of ( 0 I Sx I -) and T, are 0.4, 0.8 x 10-'s and 0.2, 2 x lO-'s for KBr and RbBr, respectively.
4.
Conclusion. - The spin relaxation and radiative The dotted line in figure 2 shows the theoretical rates as well as the basic features of the magnetic transient signal. The basic parameters of the model properties of the self-trapped exciton have been determined for KBr, RbBr and NaCl at low micro-obtained by optical detection of pulsed microwave wave power are shown in table I.
ESR. The symmetry of dominant triplet excitonphonon interaction is B,, in the D,, group.
(') Although the model predicts only one time constant longer
